Classical class formations
We begin with recalling briefly the classical theory of class formations.
A pair (G, C) consisting of a profinite group G and a discrete G-module C is called a class formation if (C1) 
It has a canonical generator u L/K which is called the fundamental class; it is mapped to 1/|L : K| + Z under the composition
Cup product with u L/K induces by the Tate-Nakayama lemma an isomorphism
Hence for q = 0 we get
ab . An example of a class formation is the pair (G K , G m ) consisting of the absolute Galois group of a local field K and the
for every finite Galois extension L/K . In order to give an analogous proof of the reciprocity law for higher dimensional local fields one has to work with complexes of modules rather than a single module.
The concepts of the class formations and Tate's cohomology groups as well as the Tate-Nakayama lemma have a straightforward generalization to bounded complexes of modules. Let us begin with Tate's cohomology groups (see [Kn] and [Ko1] ).
Tate's cohomology groups
Let G be a finite group. Recall that there is an exact sequence (called a complete resolution of G )
of free finitely generated Z[G]-modules together with a map X 0 → Z such that the sequence
Definition. Let G be a finite group. For a a bounded complex
of G-modules Tate's cohomology groups H q (G, A · ) are defined as the (hyper-)cohomology groups of the single complex associated to the double complex
with suitably determined sign rule. In other words,
coincides with ordinary Tate's cohomology group of G with coefficients in A where
and is of order |H| for every subgroups H of G.
is an isomorphism for all q.
Generalized notion of class formations
Now let G be a profinite group and C · a bounded complex of G-modules.
Definition. The pair (G, C · ) is called a generalized class formation if it satisfies (C1)-(C3) above (of course, we have to replace cohomology by hypercohomology).
As in the classical case the following lemma yields an abstract form of class field theory 
Important complexes
In order to apply these concepts to higher dimensional class field theory we need complexes which are linked to K -theory as well as to the Galois cohomology groups H n+1 (K, Q/Z(n)). Natural candidates are the Beilinson-Lichtenbaum complexes.
There is a sequence of bounded complexes Z(n),
Remarks. 1. This conjecture is very strong. For example, (d), (e), and (f) would imply the Milnor-Bloch-Kato conjecture stated in 4.1.
2. There are several candidates for Z(n), but only in the case where n = 2 proofs have been given so far, i.e. there exists a complex Z(2) satisfying (b), (d), (e) and (f) (see [Li2] ).
By using the complex Z(2) defined by Lichtenbaum, Koya proved that for 2-dimensional local field K the pair (G K , Z(2)) is a class formation and deduced the reciprocity map for K (see [Ko1] ). Once the existence of the Z(n) with the properties (b), (d), (e) and (f) above is established, his proof would work for arbitrary higher dimensional local fields as well (i.e. (G K , Z(n)) would be a class formation for an n-dimensional local field K ).
However, for the purpose of applications to local class field theory it is enough to work with the following simple complexes which was first considered by B. Kahn [Kn] . in D(G K );
Definition. LetŽ(n)
∈
